During the course of some physiological studies with Acetobacter melanogenum it became necessary to investigate the nutritional requirements of several isolates in considerable detail. Grey and Tatum (1944) already had described a minimal medium for growth of one isolate of this species. However, since only one isolate was studied and the nutritional observations were made more or less incidental to the main investigation of the effect of X-rays on this species, it was thought desirable to confirm and, if possible, to expand their observations.
The discrepancies in our knowledge of physiology and nutrition as related to taxonomy and nomenclature are particularly evident among the group of acetic acid bacteria which oxidize ethanol only to the stage of acetic acid and are popularly known as "underoxidizers". Therefore, a culture of A. oxydans was used as a second representative of this group to be compared with the cultures of A. melanogenum in order to determine whether the nutritional requirements differed significantly from those of A. suboxydans. The nutritional requirements of this latter species, a well known member of the group causing partial oxidation of ethanol, have been investigated in detail (see Lampen, Underkofler, and Peterson, 1942; Landy and Dicken, 1942; Underkofler, Bantz, and Peterson, 1943; Landy and Streightoff, 1943; Sarett and Cheldelin, 1945; Cheldelin and Bennett, 1945; and Stokes and Lsen, 1945 Snell (1950) . 79
The basal "mineral" medium used throughout was prepared according to the formula described by Snell (1950) .
All media for nutritive analyses were prepared with water redistilled three times from quartz equipment.
Glasware. In all of the experiments 25 ml Erlenmeyer flasks were used. These were capped of 0.01 ml of preparations of cells from 24 hour agar slant cultures washed and suspended in 0.066 M pH 6.0 phosphate buffer and adjusted to a density of 460 on the Klett-Summerson colorimeter with a 660 m,u filter. The cultures of A. melanogenum and A. rancens were incubated at 30 C. The isolate of A. oxydans was incubated at room temperature. The cultures of A. oxydans and A. rancens, grown in 10 ml of their defined media, produced from 85 to 90 per cent of the turbidity observed when they were grown in the control medium. The utilization of inorganic nitrogen. The ability of A. oxydans and A. rancens to utilize an inorganic source of nitrogen was tested according to the procedure used by Stokes and Larsen (1945) with A. suboxydans. The results shown in table 2 indicate that both species are able to utilize ammonium sulfate in the presence of minimal amount of the other required nutrients.
DISCUSSION
There is a marked relationship between the species studied and A. suboxydans insofar as their nutritional requirements are concerned. The vitamins, pantothenic acid, p-aminobenzoic acid, and nicotinic acid, are required by all cultures of the four species which have been investigated. Furthermore, the sparing effect of the purine bases on the requirement for p-aminobenzoic acid also is common to all four species. The only difference noted was that the cultures of A. melanogenum and A. rancens had an additional requirement for thiamin.
The requirements for amino acids also appear to be quite similar. With the exception of the six cultures of A. melanogenum which did not require any amino acids, the species all needed valine, isoleucine, alanine, cystine, histidine, and proline. In addition to these the cultures of A. rancens needed either glutamic or aspartic acid for best growth.
It also is evident that the nutritional requirements of A. oxydans and A. suboxydans are very similar. These two species have been separated primarily by differences in their optimal temperas Consult references already cited. ture requirements. Henneberg (1897) and Vaughn (1942) It has been shown also that the four species are able to utilize ammonium salts as a source of nitrogen in the presence of their required nutrients. These four species have been separated from A. acet on the basis of their inability to utilize ammonium salts as a source of nitrogen in Hoyer's medium in both the Viser't Hooft (1925) and Vaughn (1942) Hoyer (1898 Hoyer ( , 1899 in order to avoid taxonomic confusion.
SUMMARY
The nutritional requirements of 6 cultures of Aetobacter melanogenum and one culture each of A. oxydane and A. rancens were investigated. All cultures of the three species were found to require pantothenic acid, p-aminobenzoic acid, and nicotinic acid. The cultures of A. melanogenum and A. rancens were found to have an additional requirement for thiamin.
Although the cultures of A. melanogenum did not require amino acids, it was observed that valine, isoleucine, alanine, cystine, histidine, and proline were required by both A. oxydane and A.
rancens. In addition A. rancens needed either glutamic or aspartic acid for best growth.
The cultures of all three swecies also were found to be able to utilize ammonium salts as a source of nitrogen when the inorganic nitrogen was supplied in the presence of other required compounds.
